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Abstract

The National Aeronautics and Space Administration (NASA) proposes to enhance National
launch capabilities through improvements to infrastructure to support the expansion of launch
range capabilities at Goddard Space Flight Center's Wallops Flight Facility (GSFC's WFF).
The major actions proposed include: (1) establishment of a commercial Spaceport at WFF; (2)
improvements to infrastructure to support the expansion of launch operations; (3) expanding
launch operations to accommodate twelve additional orbital launches per year; and (4) resto-
ration of the historical level and nature of operations on the WFF range. The improvements
and expansion will enable a broader range of research, technology development, and aca-
demic activities.

The following alternatives to the proposed action were considered: (1) Spaceport Florida
which is located adjacent to Cape Canaveral Air Station on the east coast of Florida; (2) Cali-
fornia Spaceport located at Vandenberg Air Force Base, California; (3) Kodiak Launch Com-
plex in Kodiak, Alaska; (4) foreign Spaceports in nations such as Russia, Japan, China,
Canada, and India; and (5) No Action.

This Environmental Assessment (EA) evaluates the environmental consequences of the pro-
posed actions. These environmental concerns include, but are not necessarily limited to: air
and water quality, noise, flora and fauna, threatened and endangered species, health and safety,
solid and hazardous waste management, socioeconomics, land use, and wetlands and flood-
plain management.
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acute

chronic

class 100,000
cleanroom
cumulative

diffusion model

emission

solid propellant

Glossary

sudden, severe in effect, intense, brief and severe

continuing a long time or recurring frequently, having a long duration, constant,
frequently

a room in which the concentration of airborne particles is controlled to less
than 0.5 mm in size

increasing or growing by accumulation or successive additions

a method of calculating parameters of diffusion, such as concentrations of
emitted substances, over geographical areas of interest with time, for compatri-
son with allowable exposure limits

addition to the atmosphere of foreign matter from stationary or moving
sources, e.g. rocket exhaust from a rocket in its trajectory

a cured mixture of powdered chemicals, including fuel and oxidizer com-
pounds, and an electrical igniter, formed into cylindrical shape and inserted
into the rocket casing. The proportions of the ingredients are selected to pro-
vide a given thrust and burning time, but once ignition takes place, the solid
propellant combustion cannot be further controlled.
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Section 1

Introduction

1.1 Purpose and Need

The National Aeronautics and Space Administration (NASA) proposes an increased frequency
and size of rocket launches from Goddard Space Flight Center's Wallops Flight Facility
(GSFC's WFF). In addition to a Federal Aviation Administration (FAA) licensed Commercial
Launch Site (Spaceport), NASA will conduct launches to support national interests, enable

low cost space science, and enhance educational opportunities. One additional launch pad and
other facility enhancements are necessary to implement this proposal. The proximity of WFF
to mid-Atlantic metropolitan areas is depicted in Figure 1-1 "WFF Proximity to mid-Atlantic
Areas".

T O

)
T

CHESAPEAKE

Figure 1-1 WFF Proximity to mid-Atlantic Areas
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These improvements would provide accessible, cost-effective and flexible capacity for orbital
and sub-orbital launches of commercial, government, and academic payloads, and for other
range operations conducted at WFF. This EA also addresses the environmental impacts associ-
ated with operation of a licensed commercial launch site at WFF.

Expansion of the WFF launch range and the establishment of a licensed commercial operator
at Wallops are necessary to further encourage, facilitate, and promote a competitive United
States commercial launch site industry. These improvements at WFF will increase the national
capacity for the launch of commercial satellites, and will provide additional capacity for all
launch operations from Wallops Island. The proposed annual launch schedule for WFF is
anticipated to increase by twelve payloads delivered to low or medium earth orbits. Several
launch vehicles could be used to support these launches, but the Lockheed-Martin Launch
Vehicle-3 (LMLV-3) is the largest vehicle expected to be launched from WFF in terms of solid
propellant weight for the first stage (approximately 133,120 kg (293,479 Ib)). Therefore, the
LMLV-3 has been selected as a demonstration vehicle to evaluate environmental impacts. The
configuration of this launch vehicle is presented in Section 2.1.3. Smaller vehicles would be
used where appropriate.

The Commercial Space Launch Act (CSLA) of 1984, now codified at 49 U.S.C. Subtitle IX,
ch. 701, recognizes the development of commercial launch vehicles and associated services as
being in the national and economic interests of the United States. The Virginia Commercial
Space Flight Authority (VCSFA) was established on July 1, 1995, and codified at Sections 9-
266.1 et seq., Code ¥irginia; its stated purpose is to disseminate knowledge pertaining to
scientific and technological research and development among public and private entities,
including but not limited to knowledge in the area of commercial space flight, and promote
industrial and economic development. The Virginia Spaceflight Center (VSC) is an initiative
sponsored by the VCSFA to achieve its stated objectives in the areas of economic develop-
ment and education. VSC is a multifaceted project which involves two primary business seg-
ments: a multi-use Spaceport and a Center for Excellence in research and education in
aerospace related endeavors” (Reference 29).

The U.S. Department of Transportation/Federal Aviation Administration/Office of the Associ-
ate Administrator for Commercial Space Transportation (DOT/FAA/AST)has been authorized
to regulate and license commercial launch operations, while considering public health and
safety, national and economic interests, national security, and foreign policies.The FAA is act-
ing as a cooperating agency for the preparation of this EA. The Council on Environmental
Quality Regulations for Implementing the Procedural Provisions of the National Environmen-
tal Policy Act (NEPA) state that upon the request of the lead agency, any other Federal agency
with jurisdiction by law in regards to a proposed action shall act as a cooperating agency for
the preparation of environmental analyses. In 1986, the DOT prepared a Programmatic EA
addressing potential environmental impacts associated with commercial launches. This Pro-
grammatic EA recognized the need to prepare site-specific EAs in order to conduct commer-
cial orbital and sub-orbital launch programs. Information from former launches at WFF, from
Cape Canaveral Air Station (CCAS) in Florida, and from Vandenberg Air Force Base (VAFB)
in California was compiled to cover all aspects of commercial launches. The anticipated
impacts in the DOT's Programmatic EA were based upon the launching of the following
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Expendable Launch Vehicles (ELVS): Scout, Delta, Atlas, Atlas/Centaur, Titan, and Titan/Cen-
taur.

The only comparable FAA-licensed commercial launch site on the east coast is Spaceport
Florida. The FAA Low Earth Orbit (LEO) Commercial Market Projections study (Reference
30), and an internal study performed by Lockheed Martin in 1996, project sufficient demand
to support the addition of the Virginia Spaceflight Center, an east coast commercial launch
site. Estimates indicate between 140 and 250 launches for LEO systems will occur over the
next ten years for new voice, data communication, and remote sensing systems (Reference
30), along with at least ten LMLV missions annually between the years 2000 and 2006 (Refer-
ence 29). These projections do not include the continuing market for replacement satellites.
VSC anticipates that replacement launches can and should be accomplished in a very cost-
effective manner using smaller vehicles such as the LMLV-3, adding to VSC’s potential mar-
ket (Reference 29). Clearly, the availability of commercial launch capabilities must expand to
support the upcoming launch market. Considering the existing infrastructure and extensive
launch experience, NASA and the VSC believe that from a technical and economic perspec-
tive WFF offers the best solution for the needed expansion.

NASA's 1996 Strategic Plan (Reference 26) encourages the transfer of knowledge and tech-
nology to private industry, to fulfill the aeronautical needs of the nation. This Plan also out-
lines goals for the Five Strategic Enterprises comprising NASA. The Space Technology
Enterprise (STE) has established Goddard Space Flight Center as the Lead Center for Earth
Science. “STE will establish jointly funded partnerships with commercial entities and other
Government agencies having a direct interest in utilizing NASA expertise, technologies, facil-
ities, or services. Recognizing the timely requirements of the commercial world, it will rapidly
complete agreements and licensing arrangements to stimulate the development and commer-
cialization of technology” (Reference 26). Construction and operation of a commercial launch
site at WFF fulfill a crucial element in the realization of this strategic objective. This dynamic
commercial partnership with the VCSFA will also realize NASA's missions of technology
transfer and promotion of educational opportunities. Such a partnership also corresponds with
NASA's interest in reducing the costs associated with access to space, and encourages U.S.
private sector commercial expendable launch vehicle operations.

The unique assets and range characteristics available at WFF have traditionally attracted a
wide variety of range users. In addition to NASA support operations, the range is utilized by
other government agencies, universities, and private industry for conducting rocket and non-
rocket programs. This EA, along with the infrastructure improvements and expansion of
launch operations, establishes parameters within which performance of these traditional oper-
ations may be conducted.
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Section 2

Description of Proposed Action and Alternatives

2.1 Description of Proposed Action

NASA proposes to enhance National launch capabilities through improvements to infrastruc-
ture and the expansion of its launch range operations at WFF. The proposed improvements and
expansion will provide cost-effective and flexible domestic capacity for orbital and sub-orbital
launches of commercial, government, and academic payloads, and for other range operations
to be conducted at WFF. The proposed expansion of the launch range operations would occur
on Wallops Island which is south of the Wallops Main Base, as shown in Figure 2-1 "Proposed
Expansion of Launch Range Operations".

Wallops
Main Basa

Wallops Island

Wallops __

ATLANTIC
CA-EAN

SAEA

Figure 2-1 Proposed Expansion of Launch Range Operations
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The major actions proposed include: (1) establishment of an FAA licensed launch site, to
operate from WFF under a Use Agreement with NASA as the host; (2) improvements to real
property necessary to support the expansion of launch operations, (3) expanding operations at
WFF to accommodate twelve additional orbital launches pet:;yaad (4) restoration of the
historical level and nature of operations on the WFF range.

The Use Agreement between NASA and VSC provides that VSC (See Appendix F) shall have
non-exclusive privileges to operate an FAA licensed commercial launch site at WFF. NASA's
WFF would provide guidance, safety, and environmental oversight of the commercial launch
site operation via reimbursable service contracts. Under the agreement, VSC would be able to
obtain from NASA the following services on a cost reimbursable basis: communications ser-
vices, including telemetry, tracking, data management and display; safety and management
services, such as launch control services; and environmental services, such as hazardous waste
disposal and environmental monitoring.

NASA's major responsibilities associated with the proposed actions include: (1) Assessing the
environmental impacts associated with the expansion of launch operations to include the
establishment and operation of a commercial launch site; and (2) supporting commercial
launch operations by providing VSC with mission-critical services that rely on existing range
safety, radar and optical tracking systems, telemetry, and communications. An example of a
mission-critical facility at WFF is the Control Center, the interior of which is shown in Figure
2-2 "WFF Control Center".

-

Figure 2-2 WFF Control Center

1.Several launch vehicles could be used to support these launches, but the Lockheed-Martin
Launch Vehicle-3 is the largest vehicle expected to be launched from WFF in terms of solid pro-
pellant weight for the first stage (approximately 133,120 kg (293,479 Ib)). Therefore, this vehicle
has been selected as a demonstration vehicle to evaluate environmental impacts.
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The FAA will make a license determination regarding VSC'’s proposed commercial launch site
operation at WFF. FAAs major responsibilities associated with the proposed actions include:
(1) determining whether to issue a license for the operation of a commercial launch site, and
(2) assessing the environmental impacts associated with the establishment and operation of
the proposed commercial launch site operations.

VSC's major responsibilities associated with the proposed actions include: (1) obtaining a
commercial launch site operator license from the FAA; (2) establishment of a formal Use
Agreement with NASA,; (3) improvements to WFF's real property necessary to support launch
site operations; and (4) operating the commercial launch site.

This EA is an integral part of the FAA licensing process. FAA must consider environmental
issues as part of its evaluation of VSC's license application. This EA addresses both the
impacts of construction and operation of the commercial facility, as well as range safety issues
that may affect the human environment. In addition, VSC must prepare an acceptable license
application and obtain a launch site operator license, develop a Commercial Launch Site
Explosives Site Plan, a Commercial Launch Site Safety Plan, and tailor the WFF Range
Safety Manual for applicability to Commercial Launch Site Operations (Reference 29).

This EA addresses the infrastructure improvements that NASA proposes to make, including
the consideration of collateral issues related to the requirements for expansion of range opera-
tions at WFF. These issues include potential modifications to the Wallops Island Causeway
bridge, potential upgrades to existing roads, and facilities for mobile liquid fuel handling
capabilities on the island. Existing activities have been previously determined to have insub-
stantial impacts other than the improvements made on the island; but more frequent launches
of larger vehicles need to be analyzed for their acute and cumulative effects.

The purpose of the expansion of launch range operations is to conduct 12 additional orbital
launches per yeﬁrin addition to the historical level of launches conducted at WFF. Sounding
rockets are addressed in the Sounding Rocket Supplemental Environmental Impact Statement
[Reference 26]. The orbital launch vehicles to be addressed by this EA utilize liquid and/or
solid propulsion systems. However, a solid propulsion system will be used as a demonstration
model for this EA since it represents a greater environmental impact than a liquid system. The
expanded launch capabilities will not exceed the equivalent environmental impacts associated
with launching twelve Lockheed-Martin Launch Vehicle-3's with eight strap-ons [LMLV-3(8)]

rockets per calendar year. Any combination of twelve additional orbital launeftesacute
or cumulative impacts less than or equal to twelve LMLV-3(8) launches per calendar year is
within the scope of this EA.

Section 2.1.1 describes the establishment and organizational structure of the commercial
Spaceport. This section also outlines the management infrastructure, defining the functional
roles and responsibilities of the commercial launch site operations and NASA/WFF as the
host organization.

1.Several launch vehicles could be used to support these launches, but the Lockheed-Martin
Launch Vehicle-3 is the largest vehicle expected to be launched from WFF in terms of solid pro-
pellant weight for the first stage (approximately 133,120 kg (293,479 Ib)). Therefore, this vehicle
has been selected as a demonstration vehicle to evaluate environmental impacts
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Section 2.1.2 describes the proposed improvements to real property necessary to support the
commercial spaceflight center. These improvements include modifications to launch pad 0-A,
construction of launch pad 0-B, and restoration/modifications to building Z-41 and or other
structures for payload processing and integration facilities.

Section 2.1.3 describes WFF's proposed launch range expansion to support various rocket
motor configurations, and describes the solid propulsion system chosen as the demonstration
vehicle to assess environmental impacts.

Section 2.1.4 describes the extensive space operations history of WFF, first as part of the
National Advisory Committee for Aeronautics (NACA) and now as a part of NASA. Today,
WFF continues in its support of systems technology, and hardware development. Although the
current activity of suborbital launches originating from WFF has declined over the last few
years, it is envisioned that the frequency of suborbital launches will return to historical opera-
tional levels within the next five-year period.

Section 2.1.5 addresses collateral issues that may arise, during the course of operations, asso-
ciated with the expansion of launch range capabilities at WFF.

2.1.1 Establishment of a Commercial Launch Site

The Virginia Commercial Spaceflight Authority (VCSFA) was established on July 1, 1995, by
the Virginia General Assembly. An eleven member board was formed and granted extensive
authority to stimulate economic growth and education through commercial space.

The Center for Commercial Space Infrastructure (CCSI) has been appointed by the VCSFA as
Executive Directorate for the establishment and operation of the Virginia Spaceflight Center
(VSC). CCSl is the beneficiary of a Center for Innovative Technology (CIT) grant, and acts as
the principal operating arm of VCSFA. CCSI has been empowered to enter into agreements
with NASA in order to secure facilities, land and services, and to obtain a commercial launch
site operator license from the FAA. An organizational chart is shown in Figure 2-3 "Organiza-
tional Chart" on page 2-5.

A Reimbursable Space Act Agreement has been established between NASA and the VCSFA
concerning the development of a commercial launch site at WFF. The Agreement and associ-
ated sub-agreements provide access to WFF and the provision of personnel resources in sup-
port of a VCSFA commercial launch site venture. This Agreement establishes the standards
under which VSC, the operating arm of VCSFA, can occupy and make improvements to
NASA property, and to acquire assistance and services from NASA as necessary (Reference
29).

The establishment of a formal Use agreement (or set of agreements) between NASA and VSC
is a critical element for the establishment of a commercial Spaceport. This Use Agreement
will establish the standards under which VSC can occupy and make improvements to NASA
property, and to acquire assistance and services from NASA as necessary (Reference 29).

VSC is in the process of developing commitments for launch services from both the govern-
ment and private sectors. They have already been awarded a launch services contract valued
up to $6,000,000 from the United States Air Force. Under this contract, VSC will provide
launch services for as many as six missions over the next five years. In addition, the level of
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Figure 2-3 Organizational Chart

commitment to the Spaceport by the Commonwealth of Virginia, along with various state and
Federal agencies, is demonstrated by the variety of grants and other government funding
secured by CCSI (Reference 29).

Old Dominion University's (ODU) Research Foundation and Department of Engineering
Management both provide technical and administrative support to the VCSFA/VSC.

2.1.2 Property Improvements

The minimum proposed improvements to WFF's real property and infrastructure necessary to
accomplish the proposed expansion include:

* VSC would make minor modifications to the existing Pad 0-A (shown in Figure 2-4
"WFF Launch Pad 0-A" on page 2-6), which would enable start up of launch opera-
tions and accommodate various vehicle configurations.

» VSC would make internal modifications to building Z-41 for a Payload Processing and
Integration Facility. The original design and utilization of this facility was for the pro-

cessing of payloads. Modifications to building Z-41 will provide 605761520
square feet) of capacity for payload processing and integration operations. This facility
is located approximately 152.4 m (500 feet) from Pad 0-A and 182.9 m (600 feet) from
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Figure 2-4 WFF Launch Pad 0-A

the proposed Pad 0-B, and would supply two high bay payload processing areas with
class 100,000 clean work areas, as well as a 13,608 kg (15 ton) capacity bridge crane
with a 15.24 m (50-foot) hook height. The facility will include test and evaluation

areas to support operations.

In support of expanded launch operations, minor modifications and enhancements of
existing structures, utilities, roads, etc. are anticipated. These enhancements would
generally be modernization of existing infrastructure, although some new antennas
and support structures may be added to existing developed areas.

Construction of Launch Pad 0-B: VSC proposes to increase the existing launch capa-

bilities at WFF by constructing a 1,76% 119,000 square foot) launch pad. A 51.82 m
(170 foot) service tower and other equipment would be attached to this pad to facilitate
launch operations. This facility would support the launching of ELV's capable of plac-
ing small-to-medium payloads into orbit. Vehicle and payload handling within the pad
and service tower area would be accomplished by a 68,040 kg (75-ton) capacity bridge

CSsC
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crane. This new launch pad would be connected to the WFF road system in the vicinity
of Building Z-41 by a raised, reinforced roadway.

The areas of expansion are outlined in Figure 2-5 "WFF Proposed Expansion”.

;Demiﬂ Area

Location Map
Wallops Island

Atlantic Ocean

B Wetlands

- Proposed Road

Graphic Scale
2010 0 20 40
e e

Base Map Data Obtained from Feb. 1894 Aerial Survey
Meters Detail Map: Jan. 24, 1997 CSC

Figure 2-5 WFF Proposed Expansion

2.1.3 Expansion of Launch Range Capabilities

WFF's proposed launch range expansion will accommodate various solid and liquid (liquid
oxygen-hydrogen, liquid oxygen-kerosene) rocket motor configurations. However for the pur-
pose of describing potential environmental impacts due to the launching of these systems, the
system with the largest ground level emissions capable of being launched from WFF has been
chosen as a demonstration vehicle for this EA. A solid propulsion system has been chosen
over the liquid propulsion systems because emissions from solid fueled rockets represent the
greater environmental impact.

The Castor 120 is the core motor for several ELVs such as the LMLV-3, Taurus, and an
improved version of the Conestoga. The Castor family of motors is used extensively in ELV
configurations. This entire family of ELVs suitable for launch from WFF can best be repre-
sented by the LMLV-3.

The LMLV-3 has been chosen as the demonstration vehicle that will emit the highest ground
level emissions of those vehicles anticipated to be launched from WFF. A Castb(liza
by Thiokol Corporation) is the main stage for the LMLVs. The Casto.&0a solid propel-
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lant rocket motor containing approximately 49,600 kg (109,349 Ib) of ammonium perchlorate/
aluminum powder in hydroxyl terminated polybutadiene (HTPB). This rocket produces
approximately 166,015 kg (366,000 pounds) of thrust and burns approximately 620 kg (1,367
Ib) of propellant per second. The final stage of LMLVs is an Orbus 21D (built by United Tech-
nology Corporation, Chemical Systems Division) that uses the same type of solid propellant.
The major exhaust products from both the CastofM 2@d the Orbus 21D include: alumi-

num oxide particles, carbon monoxide, hydrogen chloride, nitrogen gas, water, and carbon
dioxide.

The LMLV series is available in three versions. The LMLV-1 has a single Castof aifor
SWith an Orbus 21D final stage. The
LMLV-2 has two Castor 12

stages with an Orbus 21D final
stage. The basic configuration of

the LMLV-3 is an LMLV-2 with
the addition of two to eight Castor ¥ solid rocket motors strapped onto the first stage. The
Castor IVM contains approximately 10,440 kg (23,016 Ib) of the same propellant, and emits
the same major exhaust components, as both the Castérdrdthe Orbus 21D. During lift-
off, the strap-on motors fire simultaneously with the main stage, resulting in the anticipated
highest ground level emissions from a WFF launch.

The LMLV-3 is approximately 33 m (110 ft.) in height and can weigh up to 194,154 kg
(428,036 Ib). Payload capability is dependent on the number of strap-on motors utilized, and
can range from 3,043 kg (6,710 Ib) to 4,073 kg (8,980 Ib).

For such commercial ELV launches, in-flight performance will be measured on all launches
by on-board sensors transmitting information from the vehicle to ground receivers. Where
appropriate, each stage of the vehicle will be equipped with radio receivers and ordnance for
in-flight destruction if the flight is determined to be erratic.

It is anticipated that the highest ground level emission
will emanate from the launch of Castor 120 and
eight Castor IV™ strap-ons.

The focus of this EA is to analyze acute and chronic impacts to both the local environment and
the lower atmosphere, associated
Addressed by this EA are any combination of twelve  wjith launching twelve LMLV-3
additional orbital launches! with less than or equal to vehicles (the selected demonstra-
the acute and/or chronic environmental impact of tion vehicle) per calendar year.
twelve LMLV-3(8) launches per calendar year. Any combination of twelve addi-
tional orbital launchéswith
emissions and impacts less than or equal to twelve LMLV-3(8) launches per calendar year is
within the scope of this EA.

2.1.4 Restore Historical Level of Operations

WFF has an extensive space operations history, initially as part of the National Advisory Com-
mittee for Aeronautics (NACA) and more recently as a part of NASA. This long history

1.Several launch vehicles could be used to support these launches, but the Lockheed-Martin
Launch Vehicle-3 is the largest vehicle expected to be launched from WFF in terms of solid pro-
pellant weight for the first stage (approximately 133,120 kg (293,479 Ib)). Therefore, this vehicle
has been selected as a demonstration vehicle to evaluate environmental impacts
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includes participation in the early development of the space program and manned space flight,
substantial orbital launch experience and prodigious suborbital launch experience. Today,
WEFF continues in its support of launch systems technology, and hardware development.

The first rocket launched from Wallops Island was on June 27, 1945. This rocket was used to
analyze the operation and location of tracking stations, examine Doppler radar data, and
accrue knowledge in the launching of rockets. WFF has been an integral part of many research
and development operations for NASA's orbital and suborbital launches. WFF was instrumen-
tal in the first steps towards manned space flight with the successful launch and recovery of
“Sam” the Rhesus monkey. Sam was launched on a “Little Joe” rocket (shown in Figure 2-6
"“Little Joe” Rocket on Launch Pad at WFF") from WFF on December 4, 1959, to test the

Figure 2-6 “Little Joe” Rocket on Launch Pad at WFF

design of the Mercury capsule. WFF has also conducted high-speed aeronautical research
operations which has included aircraft drag investigations, resolution of heat transfer prob-
lems, vehicle stability investigations, hypersonic research, space technology development, and
space science experiments. WFF has also participated in research for the ballistic missile nose
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cone, sounding rocket development, and the development and launching of the Scout satellite
launch vehicle (Reference 24).

NASA's Sounding Rocket Program is conducted by the Suborbital Projects and Operations
Directorate (SPOD). This program has been evaluated by the Sounding Rocket Supplemental
Environmental Impact Statement (Reference 26). WFF has launched approximately 12,000
suborbital research vehicles over the past fifty years. Suborbital launch vehicles vary in size
from the small Super Loki meteorological rocket to the four-stage Scout which has orbital
capability. There have been forty Scouts launched from Wallops Island, twenty-one of which
carried orbital satellite payloads. The other nineteen Scout launches transported suborbital
payloads containing probes and re-entry experiments. Figure 2-7 "Average Number of NASA

Historic Launches from WFF

I. I
i 4
LHN SR [RE1

Yenrs

Average Laonches

Figure 2-7 Average Number of NASA Sounding Rocket Launches from WFF per Year

Sounding Rocket Launches from WFF per Year" depicts, from a historical perspective, the
average number of sounding rockets launched by NASA per year from WFF. However, aggre-
gate suborbital activity at WFF from NASA, Navy, and other governmental programs and
projects has been substantially greater (approximately 70 launches per year).

The number of NASA suborbital launches originating from WFF has declined over the last
few years. However, it is envisioned that the frequency of suborbital launches will increase in
number and will return to historical operational levels within the next five-year period.

The launch range at WFF extends from Wallops Island eastward into the Atlantic Ocean, uti-
lizing both the surface area and airspace for conducting flight operations. The majority of the
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facilities required to fulfill launch operations are located on the southern end of Wallops

Island. The launch area includes concrete launch pads, block houses, booster preparation and
payload check-out buildings, and other supporting facilities. This area is proposed to be fully
utilized in support of future launch range operations.

In addition to NASA support operations, WFF's launch range is utilized by other government
agencies, universities, and private industry for rocket and non-rocket programs. Typical pro-
grams include: the Naval Air Warfare Center/Aircraft Division (NAWC/AD) VANDAL high
speed target missile; U.S. Air Force Sounding Rockets; U.S. Army artillery test rounds; and
the first commercial launch from Wallops Island, the EER Conestoga on October 23, 1995.

Increasing WFF's orbital launch capacity would provide efficient, economical satellite deploy-
ment. The NASA Strategic Plan discusses research leading to substantial reductions in space-
craft weight. As technology increases, and satellites become smaller, a greater demand for
launching small-to-medium payloads will be created. With expanded orbital capacity, WFF

will be uniquely positioned for participation in the early development and launching of these
smaller satellites. WFF's substantial orbital launch experience includes participation in the
development and launch of orbital spacecratft.

2.1.5 Collateral Issues

A thorough review of potential infrastructure requirements or limitations subordinate to the
primary actions outlined in this EA resulted in the inclusion of the following collateral consid-
erations. These considerations address actions which may become necessary to sustain the
objectives of the primary actions outlined in this EA. The objectives of the primary actions are
to provide accessible and cost-effective range operations, including flexible orbital launch
capacity for commercial, government, academic, and other research operations conducted on
the WFF range.

2151 Conveyance to the Island

Conveyance of the larger rockets and payloads anticipated as a result of the expansion of
launch range operations, including VSC's, are potentially limited by vehicle loads and curva-
ture of the Wallops Island causeway bridge. The causeway bridge is pictured in Figure 2-8
"WFF Causeway Bridge" on page 2-12. In its present configuration, analysis of the causeway
bridge indicates that it is suitable for handling the loads and configurations as indicated in
Appendix B.

This bridge analysis summary was performed in October 1995. The existing roadways on the
Island are suitable to support any traffic capable of crossing the causeway bridge.

The potential exists for a future requirement to modify the Wallops Island Causeway Bridge,
to enhance its load bearing capacity. Such a modification would be carried out in accordance
with all applicable permitting requirements, and in coordination with appropriate government
agencies such as the U.S. Army Corp of Engineers, U.S. Fish and Wildlife Department, and
the Virginia Marine Resources Commission. Modification of the existing causeway bridge,
construction of a new bridge elsewhere, or a new transportation route to the island would
require additional National Environmental Policy Act (NEPA) review.
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Figure 2-8 WFF Causeway Bridge

2152 Liquid Fuel Handling

It is anticipated that rocket motors which rely on liquid propellants would be fueled by mobile
fueling systems. Presently, the need to install any additional type of permanent storage, distri-
bution or fueling system on the island for liquid fueled rockets is not anticipated. Currently,
there is storage capability for handling 208.2 L (55-gallon) drums of fuels and oxidizers on
Wallops Island.

2.153 Range Operations Zone

Active launch range activities at WFF take place along the southern half of Wallops Island.
This area has been developed over several decades and contains permanent facilities ranging
from roads, a fire department, and various support facilities, to launch pads, block houses,
radio towers, radar and optical tracking facilities. This area is defined in Figure 2-9 "Range
Operations Zone" as the Range Operations Zone.

Figure 2-9 Range Operations Zone
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With the expansion of launch range operations at Wallops, it should be anticipated that
requirements for further enhancements or modifications to the infrastructure, and real property
(improvements) within the Range Operations Zone may be necessary. Improvements within
the Range Operations Zone may consist of the development of mission specific assets, or
enhancements to the support or nature of on-going research and launch-related functions.

2.2 Other Alternatives

Presently, Spaceport Florida is the only other U.S. commercial launch site offering compara-
ble economics for orbital inclinations accessible from WFF. The Spaceport Florida launch
complex is adjacent to the Cape Canaveral Air Station on the east coast of Florida. The pro-
jected east coast commercial launch market considerably exceeds the capabilities of Spaceport
Florida. Thus, use of this Alternative would severely limit the opportunities for domestic

launch activities.

Both the California and Alaska commercial launch sites are further along in the FAA licensing
process. However, the customer base utilizing the West Coast Alternatives is interested in
placing satellites into retrograde (east-to-west) and polar orbits. These commercial launch
sites are more efficient at providing polar orbit capabilities than the more conventional pro-
grade easterly launch (west-to-east), or equatorial orbits. Safety issues such as launching over
populated land masses inhibit easterly launches from the west coast. In order to place a pay-
load into equatorial orbit from the west coast, comparable to one launched from WFF, vehi-
cles much larger than the LMLV-3 would be required due to the need to launch against the
earth's rotation. The California and Alaska commercial launch sites do not anticipate utilizing
launch vehicles large enough to obtain equatorial orbits. Thus, these launch sites are not con-
sidered reasonable alternatives to the proposed action.

The commercial space industry could rely on foreign launch site for launches. Arianespace
launches prograde and polar orbit satellites from French Guiana, and there are launch sites in
Russia, Japan, China, Canada, and India. The Commercial Space Launch Act (CSLA) of 1984
recognized that dependence on a foreign service for commercial launches would be an eco-
nomic and technological loss to the United States, and would not be within our national inter-
est. Thus, foreign launch sites are not considered reasonable alternatives to the proposed
action.

In addition, WFF is located near the”BBaralIeI. This latitudinal position offers a technologi-

cal advantage (over the other alternatives), for reaching equatorial orbit inclinatioris of 38

65°. WFF would be the most cost-efficient launch site within the U.S. for delivering low and
medium earth orbital payloads requiring these trajectories. The WFF launch range is a
uniquely positioned national asset that would be an optimal launch site for unmanned replen-
ishments for the proposed International Space Station slated to orbit the eafth at 40

2.3 No Action

Under the No Action Alternative, VSC would not upgrade WFF’s launch infrastructure and no
commercial launch site would be established at WFF. The No Action Alternative would result
in a failure to utilize the full potential of the launch range capacity at WFF. The proposed
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structural enhancements to WFF are required to support the expanding commercial launch
schedule. Selection of the No Action Alternative would not result in a reduction in the world-
wide number of commercial launches required by the commercial space industry. However,
selection of this Alternative would eliminate the contribution of an important national
resource to the competitiveness of the United States.

The Commercial Space Launch Act of 1984 recognized the development of a U.S. commer-
cial launch industry as being in the national and economic interest of the United States. In
view of the fact that global development of commercial launch services is occurring, our
dependence on a foreign space service would be detrimental to the economic well-being of the
country, as well as a loss of technology. Congress has supported the development of a com-
mercial launch industry in the interests of public health and safety, national and economic
interests, national security, and foreign policies of the U.S.

Legislation has deemed commercial launches appropriate, considering the benefits to private
industry, increased launch capabilities, and our national security. Dependence on a foreign
service for commercial launches would be an economic and technological loss to the United
States, and would not be in our national interests.
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Section 3

Existing Environment

WEFF is a multifaceted research and development facility with particular expertise in launching
and utilizing sub-orbital rockets. Used for aeronautics research since 1945, WFF maintains
three runways, an active launch range, communications and radar tracking systems, and 556

buildings or structures on approximately 26.32I(61500 acres).

This section provides information with respect to the existing environmental resources on or
in the vicinity of Wallops Island that may be affected by the proposed improvements to infra-
structure and expansion of WFF's launch range capabilities. WFF's 1994 Environmental
Resources Document (ERD) thoroughly addresses environmental resource categories typi-
cally included in EAs, and is incorporated by reference into this document. The following sub-
sections will provide a summary of the resources covered by the ERD.

3.1 Air Quality
3.1.1 Climatic Conditions

WEFF is located in the humid continental warm summer climate zone. Proximity to both the
Atlantic Ocean and the Chesapeake Bay act to temper the climate along the Eastern Shore.
Temperature and precipitation trends vary with the seasons. WFF's Meteorological Office
maintains climatological records. The Eastern Shore can experience severe weather patterns
such as hurricanes, northeasters, and thunderstorms that deliver high winds, heavy rainfalls,
and reduced visibility.

3.1.2 Air Quality Standards

WEFF is located in an attainment area for National Ambient Air Quality Standards. Presently,
the Commonwealth of Virginia follows the National Ambient Air Quality Standards

(NAAQS). The six primary NAAQS pollutants are particulate matter (total suspended particu-
late less than 10 microns), sulfur oxides, carbon monoxide, ozone, nitrogen dioxide, and lead.
The Standards are presented in Section 120-03 of the Virginia Regulations for the Control and
Abatement of Air Pollution. The Virginia Department of Air Pollution Control (DAPC) does

not currently monitor air quality in the vicinity of WFF. The principal economic activities on

the Eastern Shore (farming, forestry, fishing, and food processing) contribute very little to air
pollution, and ambient air quality surrounding WFF is excellent. The principal air emissions
affecting air quality near WFF are the emissions from WFF itself, described in the following
section.

3.1.3 Potential Emission Sources

Combustion products from rocket launches are predominantly aluminum oxide, carbon mon-
oxide, hydrogen chloride, water, nitrogen, carbon dioxide, and hydrogen. Emissions are gen-
erated through the combustion of fuel and self-contained oxidizers. Under normal launch
conditions, emissions are distributed along the rocket trajectory. Emission concentrations are
greatest at ground level, and decrease continuously along the flight trajectory.
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Aircraft emissions are not covered under the Commonwealth of Virginia regulations govern-
ing emissions from mobile sources. The primary emissions of concern are hydrocarbons,
which disperse readily in the atmosphere. The volume of aircraft operations at WFF is rela-
tively low.

An Open Burn Open Detonation (OB/OD) area located on the southern end of Wallops Island
operates under an Environmental Protection Agency (EPA) interim permitting status. Rocket

motors that do not meet launch specifications are thermally destroyed in the OB/OD area. An
estimated 68,040 kg (75 tons) of propellant are thermally destroyed in the OB/OD area each
year.

The Facilities Management Branch (FMB) operates a paint spray booth on Wallops Island in
building X-30. This facility has been inspected by the Virginia Department of Environmental
Quality and is in compliance with DAPC regulations for non-criteria pollutant emission rates.

3.2 Noise

Noise sources associated with WFF's activities include commuter traffic, aircraft, and rocket
launches. Naturally occurring noise contributing to background levels on Wallops Island
includes wind, wave action, and wildlife. Based on site reviews conducted for the Conestoga
EA, the predominant noise source in the vicinity of WFF is vehicular traffic. Noise associated
with aircraft and rocket launches are considered minor, intermittent sources. A baseline noise
survey for the surrounding area is presented in the ERD. Monitoring periods ranged from 15
minutes to 1 hour. Monitoring conducted along Route 803 at the Assawoman Post Office sug-
gest that baseline noise level is between 59 and 64 @@A[Direct sound level measure-

ments in Atlantic, Virginia along Route 803 were taken in September 1996, in conjunction
with range activities on Wallops Island. The direct sound levels associated with road noise,
measured between 11:00 a.m. and 12:00 p.m., were 124 and 121 dBA.

WEFF airfield operations are generally intermittent. A variety of NASA, military, and non-mil-
itary aircraft utilize the airfield and airspace at WFF. Flight patterns are generally over marsh-
land or farmland, and aircraft are prohibited from creating sonic booms.

Rocket noise has been part of the ambient noise levels over the last 46 years (1990 ERD).
Noise levels and frequencies are basically dependent upon the thrust of the rocket motors. The
Conestoga launch vehicle is the largest rocket launched from Wallops Island to date. An over-
all sound pressure level (OSPL) of approximately 107dB resulting from the Conestoga could
extend as far as 12.07 km (7.5 miles) from the launch site. (For comparison purposes, close
proximity to either a passing truck or a punch press is equivalent to 100 dB and 110 dB,
respectively.) The towns of Atlantic and Chincoteague, as well as some farms, are located
within this 12.07 km (7.5 mile) radius. The OSPL would be maintained for one to two seconds
and then rapidly decrease. Noise levels from rocket launches attenuate rapidly, are low fre-
guency, and occur infrequently. A noise contour map is located in Appendix H.

1.L¢q - time average sound energy level
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3.3  Water Quality
3.3.1 Surface Waters

Surface waters surrounding WFF are saline to brackish, and are classified as Class Il (Estua-
rine) waters by the Commonwealth of Virginia. The Atlantic Ocean, bordering the east margin
of Wallops Island, is classified as Class | (Open Ocean) waters. Classifications establish water
guality standards for dissolved oxygen, pH, and maximum temperature. In addition, saltwater
numerical standards apply to Class | and Il waters. These standards along with effluent limita-
tions of point source discharges, are used by the Commonwealth of Virginia to monitor and
ensure water quality (Reference 5).Virginia's standards pertaining to surface water are located
in the Virginia Administrative Code 9VAC25-260-140. Additionally, Virginia’s standards per-
taining to dissolved oxygen, pH, and maximum temperture are located in 9VAC25-260-50.

Point source discharges are regulated by Virginia under EPA guidelines and Federal approval.
Discharges are allowed with an approved Virginia Pollutant Discharge Elimination System
(VPDES) permit. WFF currently holds VPDES Permit No. VA0024457 which authorizes two
discharge locations with corresponding effluent limits. Outfall points, designated as 001 and
003 (combined 301 and 302), discharge into unnamed tributaries of Little Mosquito Creek.

3.3.2 Groundwater

Four major aquifers underlay WFF. The Pleistocene aquifer is present in the Columbia Group
formations. The Pleistocene aquifer is the unconfined water table aquifer that occurs at depths
of 1.52 to 18.3 m (5 to 60 feet). Water in this aquifer is influenced by surface waters and
recharged by infiltration of precipitation. Next, three individual, confined units comprise the
Miocene aquifers of the Yorktown formation. The Miocene aquifers are referred to as upper,
middle, and lower corresponding to their position, and begin at depths of about 30.5 m (100
feet). Evaluations of these Pleistocene and Miocene aquifers have indicated good water qual-
ity, but the water is moderately hard and with little or no fluoride (Reference 24).

The Mainland and Wallops Island are supplied by two wells that withdraw from the Miocene
aquifer. Two shallow wells on the Mainland remain on-line for additional fire protection. The
Mainland and Wallops Island system stores pumped water in three water towers for distribu-
tion to service connections. The withdrawal permit allows for 480,747 L/day (127,000 gal-
lons/day), 14,903,166 L/month (3,937,000 gallons/month).

Routine analytical sampling of WFF's water systems is performed in accordance with state
and federal requirements, and the results are submitted to state authorities for review. Further
details on WFF's water systems can be found in References 23 and 24.

3.4 Flora and Fauna

WFF's 1994 ERD (Reference 24) and the 1996 WFF Natural Heritage Inventory (Reference 6)
thoroughly characterize the Flora and Fauna of Wallops Island. This EA presents an overview
of species inhabiting Wallops Island, as per the ERD and the Natural Heritage Inventory.
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3.4.1 Flora

Wallops Island is a barrier island maintaining diverse flora communities including beaches,
dunes, swales, maritime forests, and marsh.

Few plants are able to thrive in the beach community due to constant wave action. Phytoplank-
ton, macroalgae and algae are prevalent within this community.

Dominant species within the dune community include seabeach orach, common saltwort, sea
rocket, american beachgrass and seaside goldenrod. These species are very adaptable to harsh
conditions and must contend with high temperatures, high winds, salt, sandblasting and
drought.

The southern end of the island contains a swale zone that extends to tidal marsh on the west-
ern side. On the northern end, the swale zone is host to northern bayberry, wax myrtle,
groundsel-tree and marram which extend to the maritime forest. Loblolly pine and cherry
trees with an understory of northern bayberry, wax myrtle, and groundsel-tree are predomi-
nant in the maritime forest.

Phragmites australisgcommon reed), and lawn areas introduced and maintained by man dom-
inate the central portion of the island. Due to successful competition in areas with very low
habitat value, the common reed has virtually overrun this section of the island.

The western side of the island is tidal marsh with intertwining guts (small streams). Tidal
marshes are low lying wetlands influenced by tides. The low marsh, which is flooded at high
tide, is dominated by saltmarsh cordgrass. Salt meadow cordgrass is predominate in the high
marsh. Survival of numerous species is dependent upon the tidal marsh. Tidal marshes provide
essential plant life for which the chain of marine life is reliant. Countless marine, avian, and
terrestrial species depend on the marsh for survival.

3.4.2 Fauna

Wallops Island is host to many terrestrial and aquatic species. There are concentrated regions
within the tidal marshes where a variety of these species cohabitate.

Calico crabs, fiddler crabs, sand shrimp, moon jelly, and coffee bean snails are invertebrates
inhabiting the coastal area of the island. The beach also provides feeding grounds for both the
spring and fall migration of shorebirds. Shorebirds found on Wallops during these migratory
periods include sanderling, semipalmated plover, red knot, short-billed dowitcher, dunlin, wil-
let, and various species of tern. The upper beach zone is host to foraging laughing gulls, her-
ring gulls, and great black-backed gulls.

The dune and swale zones provide refuge for amphibian, reptile, avian, and mammalian spe-
cies. Fowler's toad, green tree frog, black rat snake, hognose snake, box turtle, and the north-
ern fence lizard are among the amphibians and reptiles existing in this area. Birds common to
the swale zone include various species of sparrows, red-winged blackbirds, boat-tailed grack-
les, fish crows, song sparrows, gray catbirds, and mourning doves. Mammalian species such
as raccoon, red fox, white-footed mouse, meadow vole, white-tailed deer, and the cotton-
tailed rabbit also thrive in this diversified area.
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White-tailed deer, opossum, raccoons, and gray squirrels find sanctuary in and around the
maritime forest region on the north end of the island.

Common fish inhabiting the waters surrounding Wallops Island include the sandshark, smooth
dogfish, smooth butterfly ray, bluefish, spot, and flounder. Changes to inlets and channels
around the island will influence species diversity in this area.

The tidal marsh is host to an extensive variety of invertebrates, fish, and avian species. The salt
marsh grasshopper, tiny planthopper, parasitic flies, wasps, spiders, mites, microarthropods,
mosquitoes, greenhead flies, periwinkle snails and mud snails are prevalent invertebrates.
Tidal marshes are an excellent nursery ground for various species of fish; eelgrass provides
protection for spot, northern pikefish, dusky pipefish, and bay anchovy. Great egrets, snowy
egrets, herons, and glossy ibis are among many avian species inhabiting the tidal marsh of
Wallops Island.

3.5 Threatened and Endangered Species

The 1994 ERD and the 1996 Natural Heritage Inventory contain listings of threatened or
endangered species in the WFF vicinity as of 1992 and 1995, respectively. WFF is obligated to
protect any State or Federally listed species discovered on the facility.

Federal or State threatened and endangered floral species have not been identified at WFF.
However, Federal or State threatened and endangered birds can be found at various locations
on WFF. Grassy areas on the Main Base, such as those adjacent to runways, may be utilized
by upland sandpipersduring migratory season. Although currently inactiveAarerican

bald eaglenest exists on the northern border of the Main Base. Of particular interest to the
proposed expansion, are areas on the island that have been utilized as migratory breeding
grounds for theiping plover, gull-billed tern, andWilson's plover. A hacking tower on the
northwest side of Wallops Island provides a nesting site for a resident pair of peregrine fal-
cons.Peregrine falconshave also appeared along the beach during the fall migration.

Both the northern and southern ends of Wallops Island beach areas have been closed during
the piping plover nesting season. Nesting activities are monitored by biologists from the Chin-
coteague National Wildlife Refuge and the Virginia Department of Game and Inland Fisher-
ies.

The current range of operations on the island has little effect on the critical piping plover hab-
itat. WFF's current rocket programs are not nearly as intrusive to the plover habitat as preda-
tors and recreational use.

3.6 Health and Safety

WFF maintains 24-hour fire protection on the Main Base and on Wallops Island. Response
personnel are trained in hazardous materials emergency response, crash rescue, and fire sup-
pression. A mutual aide agreement has been established between WFF and the local volunteer
fire companies for any additional assistance. Initial additional response would be handled by
the closest volunteer companies in Atlantic and Chincoteague.
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Ground and Flight Safety is responsible for approving project-specific ground and flight

safety plans, while management is responsible for approving the Operations and Safety Direc-
tive (OSD) for each activity. The following documentation has been prepared to provide spe-
cific guidance for emergency response:

» GMI 1771.1, Range Safety Policies and Criteria for GSFC/WFF (Reference 28)
* RMS-93, Range Safety Manual for GSFC's WFF (Reference 22)

* Emergency Preparedness Plan

» Hazardous Waste Contingency Plan and Emergency Procedures

» Spill Prevention, Control, and Countermeasures Plan (SPCC)

* Hydrazine Contingency Plan

A 24-hour security force serves both the Main Base and Wallops island. The security force is
responsible for internal security of the base, employee and visitor identification, after-hours
security checks, and police services. State, County, and Town officers provide police protec-
tion for the surrounding areas.

3.7 Toxic Substances

The Safety, Environmental, and Security Office possesses an inventory of toxic and/or regu-
lated substances in each building at WFF. The applicability of the Toxic Substances Control
Act (TSCA) at WFF is limited to the potential presence of materials containing asbestos or
polychlorinated biphenyl's (PCB). Trained contractors are present to properly decommission
and decontaminate PCB transformers, and to remove small quantities of asbestos during
minor maintenance and construction work. Large asbestos removal projects are assigned to
off-site contractors specializing in such functions. Further information can be found in the
ERD and EBASCO 1994 (References 23 and 24).

3.8 Solid and Hazardous Waste Management
and Pollution Prevention

A complete description of solid and hazardous waste management practices at WFF is given
in the ERD (Reference 24). The following information is provided as a brief summary of the
operations.

3.8.1 Solid Wastes

Solid wastes are collected from dumpsters in various locations of WFF. A private waste con-
tractor performs dumpster collection and disposal. Items such as office paper, cardboard, alu-
minum cans, and scrap metals are recycled.

3.8.2 Hazardous Wastes

The Environmental Branch manages hazardous wastes at WFF. Hazardous wastes are shipped
for proper disposal within 90 days of their initial accumulation date by a NASA-approved
contractor.
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Generators of waste are trained yearly in recognition, identification, and proper procedures for
handling wastes. They are responsible for the following:

» Properly containerizing the waste
» Labeling the waste with the contents, quantity, origin, and date of accumulation
* Forwarding a completed disposal inventory to the Environmental Branch

Inspection, on-site transportation, storage, and shipment of wastes are handled by CSC Envi-
ronmental Specialists.

The Main Base and Wallops Island / Mainland are designated as two different generation
facilities and therefore are assigned separate EPA identification numbers. Also, Wallops Island
has a Treatment, Storage and Disposal Facility (TSDF) Permit. The state of Virginia annually
inspects the WFF hazardous waste handling operations.

3.8.3 Pollution Prevention

In accordance with Executive Order 12856, WFF has an approved Pollution Prevention Pro-
gram Plan. The WFF plan is based on proactive management of pollution. Pollution preven-
tion provides methods for reducing wastes at the source, and therefore reduces the overall
volume for storage and disposal. WFF’s goals for pollution prevention are achieved through
the implementation of inventory control, material substitution, recycling, process efficiency
improvements, preventive maintenance, and improved housekeeping.

3.9 Social Environment

3.9.1 Population

WEFF is located in Accomack County, Virginia, a rural area with fairly low population densi-

ties. Chincoteague Island is the largest populated area near WFF, with a resident population of
almost 3,600 people. This serene fishing village, 11.26 km (7 miles) long (north-to-south) and
2.4 km (1.5 miles) wide, is the gateway to Assateague Island National Seashore. Vacationers
visiting the seashore inflate the population of this small island to approximately 15,000 during
the summer, while special events such as pony penning and the firemen's carnival can increase
the population to approximately 30,000.

3.9.2 Housing

WEFF's government housing consists of two NASA dormitories, and Coast Guard and Navy
family housing. Pocomoke City, Maryland, is the nearest area with a substantial number of
housing rentals. Chincoteague, Virginia, also has limited housing available, primarily consist-
ing of older single family homes and vacation homes generally available as winter rentals.

3.9.3 Transportation

U.S. Route 13 is a four-lane highway spanning the Eastern Shore. WFF is accessible from
Route 13 by State Route 175 onto State Route 178, both of which are two lane secondary
roads. Traffic is seasonal due to summer tourist traffic.
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Norfolk International Airport and the Salisbury Regional Airport provide commercial air ser-
vice to the region. With proper clearance, chartered and private planes may utilize the WFF
airport for business purposes.

The Eastern Shore Railroad provides rail freight; however, passenger service is not available.
Ocean cargo shipments are off-loaded at either Cape Charles or at the Port of Baltimore, and
then transferred to WFF by rail or commercial trucks.

3.9.4 Recreation

Late spring, summer, and early fall attract numerous tourists and vacationers to the Eastern
Shore. Assateague Island National Seashore, with its 24.1 km (15 miles) of pristine shoreline,
offers relaxation and recreation for many visitors. The Chincoteague National Wildlife Refuge
offers various trails and is home to many native animals including the Chincoteague Pony. The
Eastern Shore offers many opportunities for boating enthusiasts during the summer, while
winter provides plentiful game for hunters. Bird watchers are in evidence year-round.

Accomack and Northampton counties provide recreation programs at their county park facili-
ties. Many of the Eastern Shore towns are home to historic sites and landmarks. An annual
one-day event in April offers a Garden Tour to showcase these historic attractions.

3.9.5 Cultural Environment

3D/Environmental Services, Inc. conducted a preliminary architectural and archaeological
survey of WFF. Findings were presented inAlnghitectural and Archaeological Cultural
Resources Inventory for NASA's Wallops Flight Facility, Accomack County, Virginia (Prelimi-
nary Findings) December, 1991 (Reference 18).

Currently, WFF has no known resources listed on the National Register of Historic Places.
However, two resources on Wallops Island are over fifty years old, the old Coast Guard Station
(V-065) and the Observation Tower (V-070), both of which were constructed in 1936.

A review of property history indicates that both Wallops Island and the Main Base have been
occupied continuously from the seventeenth century through the nineteenth century. Known
prehistoric occupations within the county are well established; therefore, WFF is considered a
sensitive area for potential archaeological resources. Phase | archaeological reconnaissance
prior to construction activities within the base is mandated by Section 106 of the National His-
toric Preservation Act.

3.9.6 Public Institutions

WFF maintains a health unit with a full-time nursing staff and a part-time physician, with
operational hours of 8:00 a.m. - 4:30 p.m. on workdays. Emergency assistance can also be
provided by the Chincoteague Medical Center, and the Atlantic Medical Center. There are
four hospitals located within 80.5 km (50 miles) of WFF. These hospitals are the Peninsula
Regional Medical Center in Salisbury Maryland which serves as the Eastern Shore's trauma
center; Northampton-Accomack Memorial Hospital in Nassawadox, Virginia; McCready Hos-
pital in Crisfield, Maryland; and Atlantic General Hospital in Berlin, Maryland.

WFF maintains a library with a selection of technical, scientific, and managerial resources.
Library resources available to the public include the Eastern Shore Public Library in Acco-
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mac, Virginia. Libraries in Maryland include branches of the Worcester County Library
located in Berlin, Ocean City, Pocomoke, and Snow Hill; Wicomico County Library in Salis-
bury; and the Somerset County Library System which includes Corbin Memorial Library,
Ewell Branch, and Princess Anne Public Library.

Both public and private schools are located in the region. Public school systems in the area
include Accomack and Northampton Counties in Virginia, and Somerset, Worcester, and
Wicomico Counties in Maryland. Private Schools in the area include the Broadwater Acad-
emy and the St. Paul on the Shore Lutheran School in Virginia, and include Holly Grove
Christian School and Worcester Country School in Maryland. Several institutions in the area
offer programs for higher education. The Eastern Shore Community College in Melfa, and
Wor-Wic Tech in Salisbury both offer two-year degrees. Four-year colleges in the area include
Salisbury State University in Salisbury, Maryland, and the University of Maryland Eastern
Shore in Princess Anne Maryland. In addition, Wallops Island Marine Science Consortium
(WIMSC) is located adjacent to WFF, and the Virginia Institute of Marine Science (VIMS) is
located in Wachapreague, Virginia.

More than 100 Protestant and three Catholic churches are located in Accomack County. Cur-
rently no synagogues or mosques are located in the county. Approximately 100 Protestant, five
Catholic Churches, and one synagogue are located in the combined area of Somerset and
Worcester Counties.

3.10 Economic Environment
3.10.1 Land

Accomack County land values can vary greatly depending upon proximity to water. Water-
front properties can cost up to ten times more than non-waterfront properties.

For the most part, residential or agricultural lands surround WFF. Approximately ninety per-
cent of the land in Accomack and Northampton counties is made up of woodland, cropland,
saltwater bays, and tidal marshes. Five percent of the land is residential, while coastal
beaches, industrial, institutional, commercial, and WFF account for the remaining five per-
cent.

3.10.2 Taxes

Both Accomack and Northampton Counties offer tax relief plans for the handicapped and eld-
erly. Taxes in Virginia are assessed on personal property, individual income, retail sales, and
corporate income. Both county and town taxes are assessed to persons living in incorporated
towns. A four-percent food tax and a two-percent transient occupancy tax is assessed in the
Town of Chincoteague.

3.10.3 Labor Force and Income

WFF contributes substantially to the local economy and is the third largest employer in Acco-
mack County. WFF's mean annual income exceeds the mean family income for both Acco-
mack and Northampton Counties. The southern portion of the Delmarva peninsula consists
primarily of agricultural and commercial fishing industries, while WFF employment catego-
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ries consist largely of managerial, professional, and technical disciplines. The WFF work
force is composed of approximately 265 Civil Service and 693 Contractor employees. In addi-
tion to the NASA work force, there are approximately 403 U.S. Navy military, civil service,
and contractor employees, and 97 National Oceanic and Atmospheric Administration (NOAA)
personnel that also work at the facility.

3.10.4 Industry and Services

Electric power to WFF is supplied by Delmarva Power and Light. Heat is provided by a com-
bination of heat pumps, electric heat, or steam heat generated by boilers using Number 2 or
Number 6 fuel oil. Potable water for the Main Base, Mainland, and Wallops Island is provided
by wells that withdraw from the Miocene aquifer. Wastewater is treated by the Federally
Owned Treatment Works (FOTW) located on the Main Base. Operation of the FOTW is in
accordance with the Virginia Pollutant Discharge Elimination System (VPDES) Permit No.
VA00244757. Telecommunications are provided by Bell Atlantic of Virginia with AT&T long
distance service.

Gift shops at WFF include the Wallops Exchange and the Visitor Information Center (VIC).
Two major shopping centers are located in Onley, Virginia, consisting of department stores
and specialty shops. Towns throughout the county also offer smaller shopping facilities which
feature specialty foods and gifts. Many Accomack County residents also frequent shopping
centers in Maryland cities such as Pocomoke, Ocean City, and Salisbury.

3.11 Land Use

All portions of WFF are zoned industrial by Accomack County with one exception (Reference
24). The area between the Mainland and Wallops Island is classified as marsh land by the
County (Figure 10). Land areas surrounding WFF are used primarily for agricultural purposes
and single family, residential housing. These surrounding areas are regulated by Accomack
County and town councils. The nearest private property to the proposed expansion of launch
range operations is approximately 3.2 km (2 miles).

Operations on the Main Base include offices, laboratories, maintenance and service facilities,
a NASA-owned airport, air traffic control facilities, hangars, as well as aircraft maintenance,
rocket component assembly, storage magazines, fuel storage facilities, and water and waste-
water treatment plants. Other structures include Navy operations and housing, Coast Guard
housing, and the NOAA Command and Data Acquisition Station. The Mainland hosts anten-
nas and transmitters. Wallops Island is comprised of launch pads and support facilities, and
Navy testing structures.

Dispersed throughout the farming areas are small businesses and town facilities. The busi-
nesses include restaurants, gas stations, and various branch offices that support WFF's opera-
tions. The Town of Chincoteague is a popular summer resort with several motels, hotels, and
inns. Please refer to Chapter 4 of WFF's ERD for further information (Reference 24).
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3.12 Wetlands and Floodplain Management

Detailed information on wetland and floodplain resources, and their management is provided
in References 23 and 24. The following is a brief description on their presence and administra-
tion.

3.12.1 Wetlands

All three portions of WFF are bordered by extensive marsh wetland systems. The Main Base
has tidal and non-tidal wetlands along its perimeter. They appear in association with Mosquito
Creek and Simoneaston Creek. Wallops Island has non-tidal wetlands in its interior, and marsh
wetlands on the western edge. Marsh wetlands also fringe the Mainland along Arbuckle
Creek. Wetlands are delineated in Figure 2-5 on page 2-7 for the proposed expansion area.

Because Wallops Island is a barrier island containing extensive wetlands, operations and activ-
ities on Wallops Island are restricted to protect its valuable and fragile ecology. This is
addressed in the GSFC Facilities Master Plan (Reference 20) which presents guidelines to
measure and compare the appropriateness of operations and location of facilities to the effect
on the island's natural state.

Projects at WFF involving dredging or filling of tidal or non-tidal waters or wetlands require
Federal dredge and fill permits (CWA Section 404 permit and River and Harbors Act Section
10 permit) from the Army Corps of Engineers (ACOE). Projects involving the use or develop-
ment of tidal water or wetlands also require a State wetland permit. The Accomack County
Wetlands Board manages the wetlands program for both non-vegetated and vegetated tidal
areas.

3.12.2 Floodplain

Wallops Island is entirely within a 100-year floodplain. The 100-year and 500-year floodplain
surround the perimeter of the Main Base, along Mosquito and Simoneaston Creek. On the
Mainland, the 100-year and 500-year floodplain border its eastern edge along Arbuckle Creek.
A floodplain determination for all proposed actions which would be located in, or affect a
floodplain must be prepared according to 14 CFR Subpart 1216.2 (Reference 21) and submit-
ted to State authorities.

Boundaries of the floodplains are delineated in the Facility Masters Plan (Reference 20) and
the ERD (Reference 24). Wetlands are delineated in Figure 2-5 on page 2-7 for the proposed
expansion area.
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Section 4

Environmental Consegquences

This section addresses the potential environmental impacts of the proposed improvements to
infrastructure and expansion of WFF's launch range capabilities to Wallops Island and vicin-
ity. The sub-sections present the environmental impacts of the proposed action and alterna-
tives.

4.1 Proposed Action

The proposed expansion of launch range operations at WFF provides for orbital launches of
commercial, government, and academic payloads, along with other range operations. Impacts
of the proposed action will be addressed in this section, along with acute and/or cumulative
impacts to Wallops Island and vicinity.

Expansion of the use of various solid and liquid (liquid oxygen-hydrogen, liquid oxygen-ker-
osene) propulsion systems at WFF is considered to be the primary source of the impacts. For
the purpose of describing potential environmental impacts, a solid propulsion system has been
chosen over the liquid propulsion system, because solid propulsion systems represent the
greater potential environmental impact.

4.1.1 Air Quality
4.1.1.1 Ambient Air Quality Standards

WEFF is located in an attainment area for all Ambient Air Quality Standards. The federal Clean
Air Act (CAA) requires states to adopt and conform to U.S. Environmental Protection Agency
(EPA) plans which implement, maintain, and enforce the National Ambient Air Quality Stan-
dards.

Virginia's State Implementation Plan (SIP) is being amended to comply with the 1990 CAA
Amendments. After the EPA provides final approval of each amendment to the state's SIP, the
Virginia Department of Environmental Quality (DEQ) will be fully authorized to enforce that
amended portion of the SIP. Presently, the Commonwealth of Virginia follows the National
Ambient Air Quality Standards (NAAQS). The six primary NAAQS pollutants are Particulate
Matter (total suspended particulate smaller than 10 microns), sulfur oxides, carbon monoxide,
ozone, nitrogen dioxide, and lead.

41.1.2 Propulsion System Exhaust

The Lockheed Martin Launch Vehicle-3 (LMLV-3) has been chosen as a demonstration sys-
tem for this EA; the LMLV-3 will produce the highest ground level emissions anticipated from
any vehicle to be launched from WFF. The LMLV-3 system consists of a Casté fi2in

stage, with up to eight Castor™ solid rocket motors strapped onto the first stage. During
lift-off of the LMLV-3, the strap-on motors fire simultaneously with the main stage.

Ground level firing of a Castor 120 and eight Castor [V strap-ons will provide the highest
ground level emissions system anticipated to be launched from WFF.
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The Castor 120 is a solid fuel rocket of solid ammonium perchlorate/aluminum powder in
hydroxyl terminated polybutadiene (HTPB). The CastdMYontains the same fuel as the
Castor 120V, The major exhaust products from the Castor™2dnhd the Castor W are
aluminum oxide particles (AD3), carbon monoxide (CO), hydrogen chloride (HCI), nitrogen

gas (N), water (HO), and carbon dioxide (C{

The major constituents of rocket motor exhaust to be addressed in this section are aluminum
oxide particles, carbon monoxide, and hydrogen chloride. The other major constituents of
rocket exhaust include GOH,O, H,, and N; these gases occur naturally in the atmosphere

and do not present a substantial environmental impact. There may be trace quantities of other
chemicals found in rocket exhaust such as mono-atomic hydrogen, mono-atomic oxygen, and
hydroxyl radicals, but these species are chemically unstable, and therefore are short-lived.

The chemical composition of the exhaust is relatively constant throughout the period that the
rocket is firing. This results from a homogeneous fuel mixture being maintained throughout
the solid rocket motor. The chemistry of the solid rocket motor propellant is the single most
important factor in determining the performance, safety, production, and cost of a solid rocket
propulsion system. The solid rocket propellant incorporated in the Castdt 426 Castor

IV™ produces exhaust products containing approximately 27% (by weighy),/28% CO,

and 22% HCI.

The Castor 1200 contains approximately 49,600 kg (109,349 Ib) of solid propellant, and
burns at a rate of 620 kg(1,367 Ib) per second, for approximately 80 seconds. The C¥stor IV
contains approximately 10,440 kg (23,016 Ib) of propellant and uses 174 kg (383.6 Ib) per
second and burns for approximately 60 seconds. The LMLV-3 system, configured with eight
Castor IVM strap-ons [LMLV-3 (8)], would contain approximately 133,120 kg (293,479 Ib)

of propellant. With all eight strap-ons firing simultaneously with the main stage, this system
would use approximately 2,012 kg (4,436 Ib) of propellant per second for the first 60 seconds
and 620 kg (1,367 Ib) of propellant for the remaining 20 seconds. The LMLV-3 would leave
the launch pad within one second of first stage ignition, and achieve an altitude of approxi-
mately 1,000 meters (0.62 mile) after 20 seconds.

Emissions of the rocket motor exhaust constituents of concern [aluminum oxide particles
(Al,03), carbon monoxide (CO), and hydrogen chloride (HCI)] emitted in the first 1,000

meters (0.62 mile) are: 11,610 kg (25,596 Ib) ai@ 12,040 kg (26,544 Ib) of CO, and
9,460 kg (20,856 Ib) of HCI.

The air pollutants resulting from vehicle launches are dispersed over a large area within a
short period of time. The concentration of emissions vary over the trajectory of the vehicle due
to the continuous acceleration of the rocket, with the majority of the emissions occurring at
altitude over the Atlantic Ocean. The highest concentration of emissions of concern occurs at
ground level, in the vicinity of the launch pad. The concentration of these emissions depends
upon the distance from the launch pad and upon the rate of dispersion which is influenced by
local meteorological conditions.

The concentration of emissions from rocket launches are typically determined by dispersion
modeling. Potential concentrations of the emissions of concern from an LMLV-3 (8) launch at
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WFF can be characterized for three meteorological conditions (sea breeze, spring, and fall)
based upon modeling for the Scout, Delta, Atlas, and Titan rockets; this modeling was per-
formed using the NASA/MSFC multilayer atmospheric diffusion model (Reference 13). The
meteorological conditions are described in Appendix D. The results of this modeling based on
actual WFF conditions is directly supported by current dispersion modeling and ground truth
testing for actual launches conducted at the Kennedy Space Center. The following assessment
is based on the multilayer atmospheric diffusion model for the Delta rocket.

The Delta rocket configuration consists of nine CastéY I15blid rocket motors strapped onto
a liquid oxygen/liquid kerosene main stage. The liquid oxygen/liquid kerosene engine does
not emit any HCI or AIO5. The nine Castor IW solid rocket motors of the Delta rocket sys-

tem have a combined weight of approximately 93,960 kg (207,146 Ib) of solid rocket propel-
lant, with a burn rate of approximately 1,566 kg (3,452 Ib) per second. The LMLV-3 (8)

system has a combined weight of approximately 133,120 kg (293,479 Ib) of solid rocket pro-
pellant with a burn rate of approximately 2,012 kg (4,436 Ib) per second. The ratio of the com-
bined weight of solid rocket fuel of the LMLV-3(8) to the Delta is 1.4:1, while the ratio of the
burn rate is 1.28:1. Using the conservative ratio of the combined weight (1.4:1), an assessment
of the peak concentrations of HCI, CO, ang@ from an LMLV-3(8) at a distance of 1,000

meters (0.62 mile) can be made, as listed in Table 4-1 Estimated Peak Concentrations of HC1,
CO, and A303 from a LMLV-3(8) at a Distance of 1,000 Meters (0.62 mile).

Table 4-1 Estimated Peak Concentrations of HC1, CO, and A1  ,03 from a LMLV-3(8) at a
Distance of 1,000 Meters (0.62 mile)

Meteorological Conditions
Air Pollutant Sea Breeze Fall Spring
Hydrogen Chloride 1.12 ppm 0.22 ppm 0.21 ppm
Carbon Monoxide 4.2 ppm 0.77 ppm 0.7 ppm
Aluminum Oxide 1.70 mg/m3 0.64 mg/m?3 0.55 mg/m?

A distance of 1,000 meters (0.62 mile) was selected to assess the potential environmental
impacts of an LMLV-3 (8) system launch at the boundary to the nearest sensitive receptor
(Piping Plover). However, under spring and fall conditions, peak concentrations of HCI, CO,
and ALOg are anticipated at approximately 1,400 meters (0.87 mile) down range. Table 4-2
Estimated Peak Concentrations of HC1, CO, anghAfrom a LMVL-3(8) at a Distance of

1,400 Meter (0.87 mile) summarizes the estimated peak concentrations from an LMLV-3(8) at
this distance.

A comparison of the estimated peak concentrations of HCI, CO, afd At a distance of

both 1,000 (0.62 mile) and 1,400 (0.87 mile) meters to the Threshold Limit Values-Time
Weighted Average (TLV-TWA) for Chemical Substances (Table 4-3 Threshold Limit Values

for Chemical Substance), illustrates that the levels of the emissions of concern are well below
exposure standards established to protect worker health. TLV-TWA were chosen for compari-
son purposes since these limits are more conservative than the TLV-Short Term Exposure
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Table 4-2 Estimated Peak Concentrations of HC1, CO, and A1  ,03 from a LMVL-3(8) at a
Distance of 1,400 Meters (0.87 mile)

Meteorological Conditions
Air Pollutant Sea Breeze Fall Spring
Hydrogen Chloride 0.25 ppm 0.33 ppm 0.25 ppm
Carbon Monoxide 0.9 ppm 1.1 ppm 0.9 ppm
Aluminum Oxide 0.58 mg/m?3 0.9 mg/m?® 0.66 mg/m?3

Level (TLV-STEL) exposure indices. Available data show that human health exposure stan-
dards are well below levels shown to affect laboratory animals. Based on these comparisons,
the launch of an LMLV-3 (8) would not have a substantial effect on humans or wildlife outside
of the safety zone.

Table 4-3 Threshold Limit Values for Chemical Substance

Threshold Limit Values - Time Weighted Average 2
Air Pollutant ppm mg/m 3
Hydrogen Chloride 5 (CL)b 75 (CL)b
Carbon Monoxide 22 29
Aluminum Oxide® - 10

a) Threshold Limit Value - Time Weighted Average: The time-weighted average concentration for a normal
8-hour workday and a 40-hour workweek, to which nearly all workers may be repeatedly exposed, day
after day, without adverse effect.

b) CL (Threshold Limit Value - Ceiling Limit): The concentration that should not be exceeded during any
part of the working exposure.

¢) as Aluminum.

Source: American Conference of Governmental Industrial Hygienists, 199571886hold
Limit Values for Chemical Substances and Physical Agents and Biological Exposure.Indice

There have been extensive investigations into the acute and cumulative effects of space shuttle
launches from Kennedy Space Center. Exhaust products from the two solid rocket boosters
(SRB) have been identified as the primary environmental concern associated with these
launches.

Each of the shuttle SRBs contains approximately 498,950 kg (1,099,996 Ib) of solid propel-
lant for a system total of 997,900 kg (2,199,993 Ib), as compared to 133,120 kg (293,479 Ib)
of solid propellant for the demonstration vehicle used in this EA. During the first ten seconds
of launch, approximately 17,000 kg (37,479 Ib) of HCI are released in the exhaust of the two
SRBs.
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The ground level acute and chronic impacts associated with the space shuttle launches far
exceed the impacts associated with the exhaust products of the launches addressed in this EA.
The impacts are substantially greater for the shuttle due to the volume of exhaust products and
the use of an exhaust deluge system for the shuttle.

Acute impacts due to exhaust products from the shuttle have been documented for each shuttle
mission. In all cases, these effects have been limited to an area approximately 400 square

meters (4,306 ﬁ to the north of the launch pad (Reference 16). Collection and analysis of
exhaust product deposition from three shuttle missions (STS-11, STS-13, and STS-14), repre-
senting a variety of meteorological conditions, supports the results of the NASA/MSFC multi-
layer atmospheric diffusion model for launches at WFF. This ground truth testing
demonstrates near-dissipation of exhaust products at ground level at a distance of 500 meters
(1,640 ft).

41.1.3 Fugitive Emissions

Fugitive emissions of hazardous or ozone depleting materials are not anticipated during nor-
mal range operations. There will be levels of unavoidable dust during construction phases.
The transportation, handling, storage, and transfer of hazardous and toxic materials such as
hydrazine will be addressed through the Ground Safety Section of each mission-specific
"Operations and Safety Directive."

Operations and Safety Directives include general mission information along with information
on range support, support services, payload recovery, aircraft operations and safety, a ground
safety plan, flight safety plan, and countdown procedures.

Spaceport activities would rely on existing hydrazine transfer equipment, or support from the
facility's range safety office to ensure safe and proper transportation, handling, storage, and
transfer. Mission-specific uses of small amounts of solvents may be anticipated; however, all
hazardous waste such as unused solvent, spent solvent, and used rags contaminated with sol-
vent would be stored in sealed containers which would be managed and disposed in accor-
dance with applicable state and federal regulations.

Minor growth in corrosion control activities can be expected with increased launch activity.
This growth could increase the usage of the paint spray booth on Wallops Island in building X-
30. However, emissions would remain within the current Virginia Department of Environmen-
tal Quality permitted values.

4.1.2 Noise

Wallops Island is approximately 11.26 km (7 miles) long and 0.8 km (0.5 mile) wide, and is
surrounded by water. It is comprised of 172Km,200 acres) including the 9.1 %@,240

acre) land area and the 7.93%¢h,960 acre) marsh area which spans the entire western bor-
der of the island. The Atlantic Ocean borders the island to the east, with Chincoteague Inlet to
the north. Wallops Island has been joined to Assawoman Island since 1986 when an inlet
between them was closed by a storm.

The launch areas on the island are located approximately 4.02 km (2.5 miles) from the main-
land. The marshland and water surrounding the island act as a buffer zone for noise generated
during rocket launches. The noise levels generated during launches depend principally upon
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the thrust level of the rocket motors. To date, the largest rocket launched from Wallops Island
was the Conestoga. This vehicle was projected to have an overall sound pressure level of
approximately 107 dB as far as 12.06 km (7.5 miles) from the launch site. The towns of Atlan-
tic and Chincoteague, as well as farms, are located within this 12.06 km (7.5 miles) radius. A
noise contour map is located in Appendix H. While some observers may, under appropriate
atmospheric conditions find the noise from a launch to be an annoyance, the noise is main-
tained for only one to two seconds, is of low frequency, attenuates rapidly, and occurs infre-
guently. The public will be notified in advance of launch dates.

Public participation in a noise monitoring study was solicited for an activity conducted at Wal-
lops Island in September 1996. This activity resulted in repetitive noise events over the course
of a day; the peak noise registered at the source was 146 dB. There was an 87 per cent
response rate with no substantial negative replies from the members of the public participating
in the study. Background noise levels measured in the community the day prior to the event
reached as high as 115 dB. Waterfow! were also observed and recorded by video over the
course of this entire event, to determine if the noise from the range activities had any observ-
able effect. Video recordings were reviewed by U.S. Fish and Wildlife representatives, and
there was no observed effect on the waterfowl.

There will also be noises created during construction. These noises will be low-level and are
not anticipated to have any substantial effects on wildlife.

4.1.3 Water Quality

Water quality impacts due to the launching of small-to-medium ELVs were assessed in the
1986 DOT Programmatic EA (Reference 13). Sources contributing to impacts on water qual-
ity associated with the proposed actions may include: (1) Wastewater Treatment Plant
(WWTP) discharges; (2) stormwater runoff; (3) impacts from spent ELV stages; (4) construc-
tion; (5) accidental release potential; and (6) groundwater contamination.

4.1.3.1 Wastewater Treatment Plant Discharges

Wastewater generated at Wallops Island is pumped through a forced main to the Federally
Owned Treatment Works (FOTW) located on the Main Base. The FOTW operates under a
Virginia Pollutant Discharge Elimination System (VPDES) permit number VA0024457. The
FOTW has adequate capacity to manage the additional wastewater generated by the projected
increase to range operations, and the present volume is substantially less than the permitted
daily discharge. A new facility is slated to become operational by the summer of 1998. Dis-
charges from the FOTW are monitored to ensure that concentrations of specific analytes
remain within the limits of the permit.

41.3.2 Stormwater Runoff

In accordance with the VPDES permit, WFF has prepared a Stormwater Pollution Prevention
Plan (SWPPP) which describes erosion, sediment, and stormwater management controls, as
well as best management practices designed to minimize discharges of pollutants via storm-
water. NASA has conducted many studies for evaluating the effects of hydrogen chloride and
aluminum oxide on the environment. Stormwater runoff may contain aluminum oxide parti-
cles that have accumulated from the launch of solid rocket motors. However, aluminum oxide
is not considered a hazardous substance by the Environmental Protection Agency (EPA). Alu-
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minum oxide particles have been known to accumulate water vapor and hydrogen chloride gas
to form acidic droplets. In the event a storm occurs immediately following a launch, the poten-
tial for runoff with a low pH may exist.

However, due to the potential of lightning strikes, the launching of vehicles the size of an
LMLV-3 under adverse weather conditions will not occur, thus reducing the probability of a
storm event immediately following a launch. Monitoring events at Kennedy Space Center
have noted a slight decrease in pH for surrounding estuarine surface waters, lasting one to two
hours. Rapid recovery to baseline conditions occurs due to the pH stability associated with
estuarine waters (Reference 16). From an environmental perspective, Launch Complex O is
the most sensitive launch area on the island. Launch Complex 0, which includes both Pad 0-A
and proposed Pad 0-B lies between the Atlantic Ocean and Hog Creek. Launch pad 0-B will
be equipped with a flame duct to direct the flame towards the Atlantic Ocean, which should
help minimize impacts to the marshland and Hog Creek that lie west of the pad. Due to the
proximity of these bodies of water, the pH of the surface water may slightly decrease for one
to two hours after launch as a result of either ground cloud emissions or stormwater runoft.
However, changes in water quality should be negligible to none, due to the buffering capacity
of estuarine waters (Reference 15). Surface water in the vicinity of launch complex 0 will be
monitored for pH of Class | (Open Ocean) and Class Il (Estuarine) waters are provided in the
Virginia Administrative Code 9VAC25-260-50 along with dissolved oxygen and temperature
regulatory limits. These standards are presented below in Table 4-4 "Virginia Standards for
Dissolved Oxygen, pH, and Maximum Temperature".

Table 4-4 Virginia Standards for Dissolved Oxygen, pH, and Maximum Temperature

DESCRIPTION DISSOLVED OXYGEN (mg/L) pH TEMPERATURE
Class of Waters Minimum Daily Average Range Maximum (°C)
| Open Ocean 5.0 NA 6.0-9.0 NA
[l Estuarine Waters 4.0 5.0 6.0-9.0 NA

NA: Not Applicable

4,1.3.3 Spent ELV Stages

Corrosion of jettisoned or reentered hardware is a potential source of pollution to marine envi-
ronments. However, toxic concentrations of metal ions are not produced because the corrosion
rates are slow in comparison to the mixing and dilution rates associated with marine environ-
ments. Insubstantial quantities of unspent propellants may fall into the ocean. Unspent solid
propellant will dissolve slowly, and impacts to marine life are expected only in the immediate
vicinity of the remaining propellant, if at all. Unspent liquid propellants such as liquid oxygen
and liquid hydrogen pose no toxic threat to the marine environment. However, liquid fuels
such as kerosene which are relatively insoluble in water pose a slight risk to the marine envi-
ronment until evaporation occurs. The insubstantial quantity of propellant would form a thin
film that would be broken up by wave action, sunlight, and oxygen. All traces of propellant
would quickly dissipate within 1 to 2 days. Due to the insubstantial quantity of liquid fuel
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remaining in reentered hardware, no substantial environmental effect is expected. The pres-
ence of miscellaneous materials such as battery electrolytes and hydraulic fluids are in such
small quantities that only temporary effects would be expected (Reference 13).

In the event of a launch failure, debris from reentered hardware could impact the ocean much
closer to shore than would occur with a successful launch. The 1986 DOT Programmatic EA
addressed launch failures, and determined that the probability of such an event is extremely
small (estimated at 1% probability). Therefore, such an event should not pose a substantial
environmental impact.

4.1.3.4 Construction

Soil erosion contributes to non-point source pollution. Management of non-point source pol-
lutants is required under Section 319 of the Clean Water Act, as amended. The SWPPP pro-
vides best management practices for the prevention of soil erosion. Soil erosion from
construction sites has the potential to reach surrounding bodies of water which could cause an
increase in turbidity. Mitigation measures, such as filter barriers and sediment fences, will be
implemented during construction activities to minimize these impacts (Reference 10).

4.1.35 Accidental Release Potential

The probability for accidental release of rocket propellant in the early stage of flight is small
(estimated at 1% probability). Rockets launched from WFF are equipped with radio receivers
and ordnance for in-flight destruction if the flight is determined to be erratic. The system is
designed to terminate rocket motor thrust upon activation; however, it is possible that a por-
tion of the fuel may fall into the ocean. Due to the low toxicity of ammonium perchlorate
leaching from the propellant, impacts to marine life would occur only in the immediate vicin-
ity of the propellant, if at all. Toxic concentrations of ammonium perchlorate would be

quickly dissipated by the ocean currents. The 1986 DOT Programmatic EA (Reference 13)
discusses the accidental release of an entire load of kerosene from an Atlas rocket into the
ocean. An Atlas is a liquid-fueled main stage rocket which is substantially larger than any
rocket expected to be launched from Wallops. Evaporation of the thin film of liquid propellant
released from an Atlas rocket is rapid. While evaluating the accidental release from an Atlas,
the DOT determined that "due to the relatively small area involved and fleeting nature of the
phenomena, no significant environmental eff